In late years, Si spintronics attracts big attention. [1] [2] [3] [4] [5] [6] [7] This is because silicon has the inversion symmetry of the crystal, it has a small spin orbit interaction, and Si spintronics is expected that the good spin coherence can be realized. Here, The evaluations of detailed spin transport property are one of the very important research themes that we should examine. Therefore, in this research, we evaluated the bias current dependence of the spin transportation parameter and the spin accumulation signal by using non-local four-terminal (NL-4T: Fig. (a) ) and non-local three-terminal (NL-3T: Fig. (b) ) methods. Here we have clarified that the spin accumulation voltages in a NL-3T device were modulated due to spin drift and that spin lifetime can be accurately extracted by employing a modified spin drift-diffusion equation. [4, 5] We used the n-type Si layer of the SOI board which doped P in Si (dope density is 5×1019 cm -3
EFFECT OF SPIN DRIFT ON SPIN ACCUMULATION VOLTAGES IN HIGHLY-DOPED SILICON

AIT
In late years, Si spintronics attracts big attention. [1] [2] [3] [4] [5] [6] [7] This is because silicon has the inversion symmetry of the crystal, it has a small spin orbit interaction, and Si spintronics is expected that the good spin coherence can be realized. Here, The evaluations of detailed spin transport property are one of the very important research themes that we should examine. Therefore, in this research, we evaluated the bias current dependence of the spin transportation parameter and the spin accumulation signal by using non-local four-terminal (NL-4T: Fig. (a) ) and non-local three-terminal (NL-3T: Fig. (b) ) methods. Here we have clarified that the spin accumulation voltages in a NL-3T device were modulated due to spin drift and that spin lifetime can be accurately extracted by employing a modified spin drift-diffusion equation. [4, 5] We used the n-type Si layer of the SOI board which doped P in Si (dope density is 5×1019 cm -3 ). We fabricated a four-terminal devise with a spin injector and a detector consisting Fe/MgO, and a spin injected from a Fe electrode into Si by a tunnel process. The distance between the Fe electrodes assumed is 1.7 µm. We measured Hanle effect by using NL-4T and NL-3T methods. We adjust temperature at 8 K, and defined the direction from the Fe electrode into Si as plus. We measured Hanle-type spin precession in NL-4T and NL-3T schemes by applying a magnetic field to the vertical direction for the sample, and evaluated the spin polarization, the spin lifetime and the spin transport length by using the fitting with analysis solution. [6, 7] Clear output signals were observed in NL-4T and NL-3T methods. By using NL-4T, the spin lifetime and the spin transport length were estimated to be 8.5 ns and 1.8 µm, respectively, and each parameter is almost constant, which can be said to be intrinsic. In contrast, the extracted spin lifetime is 4-7 ns in the NL-3T method, which is slightly shorter than the intrinsic spin lifetime measured in the NL-4T method in the same Si device because of spin drift. It is elucidated that the spin drift effect should be considered for the precise estimation of spin lifetime in Si by NL-3T method.
Typical sample structures and measurement geometries in (a) NL-4T, and (b) NL-3T methods. 
